(19) KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



(1 1 )Publication number: 1 02000000091 9 A 

(43)Date of publication of application: 15.01 .2000 



(21 Application number: 
(22)Date of filing: 

(51 )lnt. CI 



1019980020861 
05.06.1998 

H01L 21/336 
H01L 21/82 



(71) Applicant: 

(72) lnventor: 



HYUNDAI ELECTRONICS IND. 
CO.. LTD. 

SON, YONG SEON 



(54) METHOD FOR MANUFACTURING CMOS TRANSISTORS 



(57) Abstract: 

PURPOSE: A fabrication method of CMOS transistors is provided to 
improve a short channel effect of NMOS and PMOS transistors by 
forming the NMOS having thin LDD(lightly doped drain) structure and 
the PMOS having double punch stopping layer. 

CONSTITUTION: The method comprises the steps of forming a P-well 
region(303) and an N-well region(304) by ion-implanting after forming 
regions of an NMOS and a PMOS transistors is defined; forming a gate 
oxide(305) and a gate electrode(306) on a semiconductor substrate 
(301) and forming a lightly doped implanted region(307) by implanting 
N-type impurities; forming a spacer(308) at both sidewalls of the gate 

electrode and the gate oxide; forming a highly doped implanted region(310a) in the NMOS region and a highly doped 
implanted region(310b) in the PMOS region; and forming a punch stopping layer(312) in the lightly doped implanted region 
(310a) by implanting N-type impurities. 
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J2S> 

g gg« ghEifl 4:^2) M5. g-gOi! £^ ^ol CMOS M?HX|^E12J ^gOil Stf 

§EH S| CMOS EBfl^Elfl ttHS Bj ffl LOO ? 2g ^| N_MQS |B H^SH-M 01 1 

a ITS<H1A1= 0.3,m 0|uh2| XiOlM HOIM NM0SS! PMOS JL JH XliH 3 i "fB^S^^ 
£#ffe ±X[ NMOS eg*l*:E1S ^E£ 112 LDD PMOS MSiXI^Ei^ OIS S« — ^ 

£8 SI «S*K)I NMOS SI PMOS ^AI^EISj £ x«y 01^ »dV ^ 2iD. 

E 12 gEHSJ *il 1 £AI Oil CHI WE CMOS eg*|±E|2J SSI ±»2| B3E. 

E 2^ §EH°i HI 2 SAI Oil Oil [ftS CMOS MajjXI^EiEJ WIS ^Bi fl3WI *ISt BSE. 
E 3(a) LHAI E 3(d) = £ ITS CHI WE CMOS M?!jAI^E1°l »|£ g^g £i*J- BSE. 

<ES°J ^fi ^gOil CHS!" ^-2 £S> 

101, 201, 301 : BfE*ll ?\B 102, 202, 302 : ±Ji ME|*| 

103, 203, 303 : P-S 104, 204, 304 : N-S 

105, 205, 305 : Til 0|M tBB 106, 206, 306 : Til 01 M 3^ 

107, 207, 307 : Tci^E 

108, 208, 308 : ±IIO|Ai 

109a g 109b, 209a S 209b, 310a S 310b : H^E g^M ^a 2^ 

210a 3! 210b, 312 : 2x1 ±m ES# 

309 : 3 1 SS^f u8@ 311 : «1 2 SST^ HB@ 
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a ui-e«] iXV2J J3!2 SB (HI 58* ^Sl OIS LOD UloB §§01 B£SKfl SS5S 

I *'4A1U 4* 2i= CMOS SS373^H2] M2. g^OJ StT 3L0ID. 

gfflSJ 0.3*o 0I42J JflOIMe 5fe CMOS MS<XJ2Ef21 :?2S gS^oi LDD ^^2J KMOS M?!!XI^E121 
LOO OIS ~gAI P-fflg 3*1-21 EU-g-OI MAIOfl «4S PMOS M?HX|2Ef£ ?4S1CH 2i£CH, £ I (HI 

□ es£7i saieioi suir. 

E *>2SKH §EHH] CMOS e?i!X|2E|2| JSII2 SUM £2513 CHI 21 ITCr. 

SJEsO 715(101) 4*011 27} M£|5|(I02)m SSoICH KMOS MSJX|^:Ei7h SSI' 2221- PMOS M?HXI2 
*!4! 22e »§^Ch NMOS M?!!X|2Ef7| *!41i 22°l &ESI 7I5(101)LHO|] 012 ?a S§M 

sj*i f-i 22(io3)e «46-m, pmos E?Hxi2Ei7r ssi 2221 stesi 7I5(ioolhoii ois " 



2 44on xisE~NtT bsbs bis ?ssKN ti&a 7i5(ioo tffj&ais SSSJSlJB-fVSS 

22(107)g SSSrS §A|(H1 PMOS MSIXI2E1 *4 SajOfl P-XHa Sxi 2g £lsi ^«tfD. 7101 g 
3^(106) 3 7I10IM 52r2"(105) ^E0O|Ai(IO8)M *J4£1 W NMOS M?HX!2E1 «4 22SJ g£E 

li 3i5(ion 40a nit Tie rn^rnrn bis basra use ?s 22(io9a)t sssm, pmos 

M?HX|2E1 S4 223 ^Ex-U 715(101) ^MHl USE PS OIS ?2o- r 0| USE g^i 4^S 

22(109b)# *J4tHlr. 

OIE«m- e ay XI ^ El ^2<H1AI NMOS M?HX|2E15| 3^ 0.3Am OISh°l 71I0IM gOIOfl SJgoKDW U 2^ XI 

§s m^m 2221 atr 2 ois o.ia™ oi^s «toiot sm §akhi xise m^m ?s 223 e 

S S£M ^OlOt £ XBy 0|S|M(short channel effect)! gOTS? 4= 2iO. 

*HH oiem =E£ i?S(ultra shallow) XISE g$s 22# S4o r 7| 9\tiM= 7|£0fl A}goh 

bTms Sb Siulg la Whai ois %*i»\»d. n&u 0I2HT0I XiOfJUXI, XiSESj OIS 

gg§ gAll? 2° PMOS M!HXIiE12J DHg SHg (buried channel) 22SJ NS M£s2J feE S =f 

5 aoi5r"rSS msoi k^m mmii shi^^eioi o.3^ m ois r 2i mm mom 

iXHWAI SWIl ^A|5JLK 

Ola- irs sum tmtv?\ ««i ra&a s aw eaisisck oi^ n- lod sj p-loo ^2f u ?f= 

2S LOO ^iSJ CMOS M?!JX|>iE1 0.1 ah, 0|»J2| TflOlM gOIS 

E13 S«m- 4= S!= EAJS bh2h ^01 E 1WIAI XII Al 3 ^^CHIAI XlfeE M^M £fl 

- - aau 0I2J 3TS »BS S LOOS 

— ~~ s 




[OEr ai , s irss sai^e! s§g E^sui?m. 4Sir«m t^Ai?ioi o.35*ra oisisi wm. ^oim h 

£ ±jm 5!§W 4= CMOS S?HX|^E12| XII 2 g,^g fl|§S r = 21m ^^^^ thCI. 

Aj-d*e Sgtl-71 ?lti- S ^SS 7IB ^¥(HI 2X( ME|9[# SgSKH NMOS S PMOS g?H 

ai III si sil mti m 4^1 m?hxi±ei «s ^oii ois ssoii sjti- p-i s| s 

* XlfeE°1 NS M^gg SaOil OIS ^a^lCfl XHfeE M^M S«S1^ 
2f 471 TilOlM 5! 71I0IM Ai-ShS)- §»OII ±iH101Alg SStJ" ^ NMOS S?i!XI^E1 S4 S^(HI 

use 2^1 s«en= b7H2k 471 pmos mshxi^ei 22011 use gsijas 

2?§ ETTflSK 471 PMOS S?HXI2Ef §4 2 2 (HI NS iSii OIS 0101 XI S 

E M^l 222J ftf^Ofl 5«-iI ESSg SS§IS B7IIM it^l-Cfl 01^012 211 HS^S *t 
L>. 

g«S £31 tfiShOI g igf 4 Alio I ^2517IS t/Q. 

E 3(a) LHXI E 3(d)S S &2M D1S CMOS M?HX|^E12J fgi ^2o|7| ?ltt iX1£| B^Ef 
A1. B V2(HIAIS NMOS MgHXIiEfM ^SS ifS LOD PMOS M?HXI^E1M OIS H» 2g 

ED §1-01 CMOS M?HXIiEfg »2t!-Q. 

E 3(a)! s!2orS, ^EJII 715(301) 4^2J £! E 41! 22011 2X1- MEI2-(302)g S4tfEr. NMOS M?JJX| 
^E17IS41 &E« 715(301) LH Oil P-l 22(303)g **&tll>, PMOS M?HXIi:Ef7l SSI' 71 
5(301) LH Oil N-l S2(304)g S4^D. tfEM 715(301) 4^2| floia 22M 71I0IM 5SI2(305) 
111 711 01 E S^(30S)M «4^C|. °J(P) H|2(As) S°l XiSE NS XlOilUXIS 53011 01 

§ 4dsh01 NMOS M?HX|i:E1 2211- PMOS M?HX|^Ef S4 22011 XISE M=M 22(307)# 

XISE21 3 OISs 4^SM 2^ 20KeV 0|5|°l CHI U XI CHI Ai 1.0E12-5E14 ions/WSJ E^21f£ 

S ^atl^EK Ett XISE g^lsl U|2 OISM 52^ 2? 50KeV 0|5|°I (HIUXIfHIAl 1.0E12-5E14 
ions/ata E?21f«S ^SStCr. 




USE e^M 4^1 22(31 0a)§ 
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E 3(c)M m^om. H! 1 Sire IBS (309)1 HJ71S!- * KMOS SHTIiH' Sf, £ 2jp 

IBS (311)1 SO 2 Sl^ Ifi@(311)l D^3£ Si S g± ^ii^ 2|5E £ tt£g8 

g2i(310b)l t*2*tO. 

£ 3(d» HI 2 a^e| iB@(311)g U\±BS. PMOS E2!A|±E1 *2 § SI SS 

g£ll 10* ~60» 2| 7li:>l(tilt)S SNW E= H OI22J »«f£3 01 S ^°joK31 *1£E g£ 
§ ««(307)°l t\^W 2 XI -il (punch stop) ES #(312)1 S2*!0. 

nxl ES#(312)££ 2J 0121 2? 5~30KeV°l OflUXIOBAI 1.0E12-5E13 i cns/cnSl Ef 

21f«s4as5l. ti\± Oils ?SS2? 10~10IKeVE| 01IU XI (HI A| 1.0E12-5E13 ionsArf2J E£?SIF 

0121- gOI 73feE g£l g2H307)!h 3 5^21 3xl-±l ES#(312)°I OIS 3*1 il(dial 

punch stop) ED SOU SUM PMOS MSHAI±Ei°l 3*1 S21 SHUT ^ 2iQ. 

hi 2 g-srai- UBS (31 1)1 HITItt ^ §Sg&|] 2JSB 2f ES#2J IhSsKact ivationPI OI^CHXI 

2, mtz: S7H msm ?>= cmos ?s7t ssaa. 

33 #5 r33(inte7cSnSti5n)V« Til !S MAIE1 %g S3 ^§ 71*1 SA>°1 HIS7h SfiSQ. 



I f 7ii?S sfafe Wu°i Tsgi > £woi o.3~o.i«aj hois aoi» g£ * au (short 

channel) CMOS M^iEISJ SSOI 7^6 HI, 01 S LDD :?S0fl UI5B 3301 DH° BSolD. 

»»£H 71 ^ 2*5*011 ±W SE|2|g NMOS S PMOS MSJAI^EI *!2 3<31 $ 271 MS* 

AI^EI «g ^(Hl 012 ?a 33011 P-l 33 S N-S S^l ^ ^SBfe S\HI2h 

aj-^i bh £ j|) Ai-aoj AjejEj gwfm jflQiM A^o,. qi »io|e ^ Ta^E^j m g=S 

§ 33011 0IS ^a^KH SSE M^s S^M SSSfe 3711 2L 

a^i 7ii 0 | e ai= qi 7)101 M =»CH| 01 AIM $ ^?l NMOS MSSXIiEl S^WI 12 

feE mzm $a btb^ 

291 PMOS MS<A"liE1 S^CHI USE M£M ?S S^s SSSfe EWiah 



2 

H 1 «H« SiOiAl, 271 flfeE g^l ^a S^S 2J 5! t)|i S 01^ SI-U-2J OISM «SS r 
3 

Ml 2 tNH SICHAI, 271 £J 0122 20KeV 0|o^ WIUAIOBAI 1.0E12 LHXI 5E14 ions/orf£J E?55f2S 

^a«h= 5§ ^g^s A^si MejxiiEisj Hi5 se- 

HI 2 4?0fl 2JCHAI, 271 ti\± 0122 50KeV 0l5h2| (HIUAI01IA1 1 .0EI2 LHAI 5E14 ions/orf°l E?ilf£S 

iasfe 21 ig°e *r=r ^Ei m?h7;i^ei^ his »a. 

hi 1 «HHI SiCHAI 2-71 S*l ^1 ED#2 2! 3! ti\± § 01^ Z\\J2\ M^ll 10° LHAI 60' °1 7|g 
7IS I^S^ 1 0I2SI Stf£g Oil $a§hS 2# i92S 5r= AMEi M?HA|iEi°J HIS » 
3. 

g^ig 6 

HI 5 4MHI SiCHAI. 271 2! 0122 5 LHXI 3CKeV°l OilUAlOflAI 1.0E12LHXI 5E13 ions/ari>2J E^S1F£^ 
7 

HI 5WHI SiOIAI, 271 HIS 0122 10 LHA) 100KeV°| 0BUAI0BA1 1.0E12LHAI 5E13 ions/at^ E^Slf 
o S ^gjor= 511 gSES 5r= *)2i M?HAIiE12J HIS S3. 

SB 
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